Objective: To describe the characteristics of neonates admitted to intensive care unit (ICU) and their outcome in a tertiary care paediatric hospital in Bangladesh. Conclusion: Birth asphyxia, septicaemia, and prematurity were the main reasons for neonatal admissions in ICU, while case fatality was highest for septicaemia. Regular antenatal visits, safe delivery practice and timely referral to tertiary care hospitals may result in decreased burden in ICU and also better outcome.
Introduction:
Neonatal period is the most vulnerable period of life. World Health Organization (WHO) estimates that 4 million neonatal deaths occur around the world every year. 1 Approximately 98% of these deaths occur in developing countries, and are attributable to infections, asphyxia, and consequences of prematurity and low birth weight. 2 Overall, neonatal mortality accounts for nearly two-thirds of infant mortality and one-third of underfive childhood mortality worldwide. [3] [4] [5] Caring for the critically ill is a challenge in developing countries, where health needs often outstrip available resources. 6, 7 Necessary equipment is scarce and often malfunctions, 8, 9 and trained manpower is limited. 4 Management of critically ill patients requires significant human, infrastructural, and financial resources. These resources are typically limited in low-income countries.
A recent review highlighted the paucity of knowledge regarding critical care in the developing countries. 10 Knowledge of the characteristics and outcomes of critically ill patients admitted to ICUs in low-income countries may help with the identification of priorities and the resources required for improvement of the care of critically ill patients in resource-limited regions of the world.
The aim of this study was to assess the major disease burden of neonates admitted to the intensive care unit at Dhaka Shishu Hospital and their hospital outcome. Having an idea of the type of disease burden commonly encountered in a particular unit, will help in future planning for the better management of such patients.
Materials and methods:
Study site: This retrospective descriptive study was conducted in the intensive care unit (ICU) of Dhaka Shishu Hospital (DSH), the largest paediatric hospital in Bangladesh for primary and tertiary care. The ICU has 10 beds and operates at full capacity at all times. The present capability is ventilating only four neonates at any one time. Surfactant is available but due to financial cost is not accessible to most of the babies; total parenteral nutrition is not readily available. Trained consultant paediatricians and residents are responsible for medical care of the neonates.
Study Population: A retrospective review of all patients admitted to the ICU at Dhaka Shishu Hospital over a period of one year (from January to December 2011) was undertaken. The hospital has no delivery facility, and all neonates were outborn.
Data collection: Information regarding admissions and outcomes were obtained from paediatric intensive care unit hospital record forms. The hospital record forms record the patient's name, hospital number, age and gender, patient management and where the patient was discharged to. Data obtained included the patient's age and sex, mode of delivery, history of birth asphyxia, birth and admission weight, the date of admission, diagnosis on admission, date of discharge, and length of stay, interventions if any, and outcome.
Statistical analysis:
The data were subjected to statistical analysis according to standard procedure. SPSS version 12.0 for Windows (SPSS Inc, Chicago, IL, USA) software was used for data recording and analysis. Since it was a descriptive study, frequencies were determined.
Ethical issues:
A permission to conduct this study was obtained from Dhaka Shishu Hospital authority.
Results:
A total of 191 patients were admitted into the ICU during the study period, among them 146 are neonates and are analyzed here. (Figure I ) Among the neonates, there were 96 males and 50 females, male babies outnumbered their female counterpart with a ratio of 1.9:1. Ages on admission ranged from 1 to 28 days with a mean of 7.2±5.7 days and median of 5 days. Seventy-eight babies (53.4%) were born at home and 68 babies (46.6%) were hospital born. The mode of delivery was mostly normal vaginal delivery (NVD) i.e., 77.8% and 22.6% lower uterine caesarean section (LUCS). Two-thirds of the admitted neonates (96/146, 65.7%) came from outside Dhaka city. Admission weight ranged from 700gm to The highest number of admissions comprised of birth asphyxia (55, 37.7%); followed by serious bacterial infections (sepsis, pneumonia, meningitis) (30, 20.5%), preterm, low birth weight (LBW) babies (28, 19 .2%), respiratory distress syndrome (RDS) (9, 6.2%), and congenital heart disease (6, 4.1%). (Figures I and II ) Eighteen surgical cases, 12.3% of all admitted neonates, were admitted for pre-and post-operative management. The surgical conditions include congenital diaphragmatic hernia (n=8), oesophageal atresia with trachea-oesophageal fistula (n=8), Hirschsprung disease (n=1), and anorectal malformations (n=1).
4070gm (with a mean of 2328±722gm and median of 2600gm).
PTLBW=Preterm low birth weight, RDS=Respiratory distress syndrome, CHD=Congenital heart disease CDH=Congenital diaphragmatic hernia, TOF=Trachea-oesophageal fistula, ARM= Anorectal malformation Length of stay in the ICU ranged from a few hours to 18 days, with a mean of 8.5±4.4 days and median of 7 days. Analysis of outcome showed that out of 146 patients, 87 cases (59.6%) were improved and transferred to the ward or discharged to home, 17 cases (11.6%) left the hospital against medical advice (LAMA), and 42 expired (28.8%). (Table I) Most of the expiries were due to sepsis, prematurity, perinatal asphyxia and surgical conditions. ( Figure  III ) Eighteen cases developed manifestations of sepsis after admission in hospital and mortality was higher among these cases (8/18, 44.4%). Various comorbid conditions like congenital heart disease, respiratory distress syndrome, feeding intolerance contributed in mortality in some cases. Total thirty babies required ventilator support. Among them 13 babies could not be weaned off and expired, mortality rate of 43.3%.
Discussion:
The benefits of neonatal intensive care are clear and there has been a dramatic fall in neonatal mortality in developed countries with the advent of mechanical ventilation and the concept of neonatal intensive care. [11] [12] [13] But the appropriateness of ICUs in developing countries has been questioned, considering the fact that many of them face one economic crisis after another, 6 but there are critically ill patients in most hospitals, whether in developed or developing countries. In Dhaka Shishu Hospital we do not have separate ICU for neonates, but in paediatric ICU majority of admissions (146/191; 76.4%) during the study period were in neonatal age group. So the need of an NICU in a paediatric hospital is not over-ambitious.
This year long retrospective study was undertaken in order to document the most common type of diseases with which the neonates are admitted in the intensive care unit of Dhaka Shishu Hospital. Here birth asphyxia, sepsis and preterm, low birth weight babies account for the largest number of cases. The results of our study are comparable to a similar study done in Pakistan at the NICU of a tertiary care hospital in Karachi during 2006-7, 14 It is estimated that around 23% of all newborn deaths are caused by birth asphyxia, with a large proportion of stillbirths. 16 Following improvements in primary and obstetric care in most industrialized countries, the incidence of birth asphyxia has reduced significantly and less than 0.1% newborn infants die from birth asphyxia. 17 In developing countries, rates of birth asphyxia are several folds higher, 18 and case fatality rates may be 40% or higher. 19 Our study shows that still now an important cause of neonatal morbidity as well as mortality in our country is birth asphyxia. Home delivery by untrained birth attendants is the main reason for birth asphyxia, where more than 90% of all births occur in our country. 20, 21 Neonatal sepsis is a significant cause of neonatal morbidity and mortality in the newborn, particularly in preterm, low birth weight infants. 22, 23 Reports of the epidemiology of neonatal septicaemia from our country are few. 24 The epidemiological data from other developing countries, however, shows important differences in the incidence, risk factors, pattern and antimicrobial sensitivities of pathogens and mortality from that of developed countries. [25] [26] [27] The incidence of neonatal sepsis in the developed countries is 1-10/ 1000 live births, where as it is roughly three times more in developing countries like Bangladesh. 24 In our study, septicaemia was the second most common cause of admission in ICU and the most common cause of death. Also many cases, who were not diagnosed as septicaemia on admission, later develop sepsis during hospital stay. Mortality was higher among these neonates. Newborns who are admitted to intensive care units (ICUs) are at a high risk for developing nosocomial infections, because of the severity of their illness and exposure to invasive medical devices and resistant microorganisms. [28] [29] [30] The nosocomial infections among neonates result in substantial increases in morbidity, mortality, length of hospital stay, and costs. 30, 31 Low birth weight (LBW) is one of the leading problems in almost all the developing countries. 32 Immaturity tends to increase the severity but reduces the distinctiveness of the clinical manifestation of most neonatal diseases. Immature organ function, complications of therapy and the specific disorders that caused the premature onset of labour contribute to neonatal morbidity and mortality associated with premature, LBW infants. The most important reason of mortality in VLBW infants is infections. Immature host defence mechanisms and invasive life support systems make the premature neonate particularly susceptible to overwhelming infection. Preterm LBW babies important contributors in the morbidity and mortality of neonates admitted in the ICU. Mortality was inversely related to admission weight. (Table I ) It would give better information if we could see the mortality in respect to birth weight. But as more than half of the neonates were born at home, birth weight was not available for those cases.
The survival rate of 71.2% noted in this study for neonates in the ICU though less than that quoted for developed countries (91%), 13 compares favourably with figures quoted for other developing countries (46-54%). [33] [34] [35] Differences in mortality of neonates in ICU between developed and developing countries may be related to the ready availability of ventilator support, surfactant and parenteral nutrition in developed countries as compared to developing countries. Limited technical expertise and technological advances in developing countries may also be an added factor.
Conclusion:
Birth asphyxia, septicaemia, and prematurity comprised the major bulk of our ICU admissions, but many of these conditions could be averted by regular antenatal visits, safe delivery practice and timely referral of ill neonates to a healthcare facility. These measures would not only save lives of such babies, but also of those who don't get ICU facility at the time of need. However, to maximize on benefits versus cost in an atmosphere of budgetary constraint, evidence based management policies and protocols must be developed and implemented.
